Objective: To examine determinants of quality of care provided by pediatric emergency departments (PEDs) in tertiary European centers. Methods: Analysis of questionnaires was sent to directors of PEDs. Questionnaires were sent through the pediatric research group of the European Society for Emergency Medicine. Three major descriptive categories were included in a 28-point questionnaire: institution's pediatric inpatient capabilities, scope of services, and medical staff education and structure. Results: Sixty-five questionnaires were completed in full. Fiftythree tertiary medical centers from 14 countries were included in the study. In 86.8% of these institutions, the PED is separated from the adult emergency department; 91% have a pediatric intensive care unit, and 72% have an in-patient pediatric trauma service. Eightyeight percent of the PEDs have incorporated triage protocols. Social service was not available in 17% of the departments. Sedation for painful procedures is provided by the staff in 77% of the PEDs. Only 24% of the PED medical directors have been formally trained in pediatric emergency medicine. In 17% of the departments, there is a 24-hour 7-day residents' coverage with no attending pediatrician or pediatric emergency medicine-trained physician. Conclusions: According to this pilot study, the basic services provided by tertiary PEDs in Europe appear to be appropriate. Physicians training level and staffing may not be adequate to achieve optimal patient outcome.
T he pediatric population requires an independent emergency service adapted to the degree of acuity of the illness or injury and to the age of the patient. 1 It is imperative that pediatric emergency departments (PEDs) will have the necessary equipment, staff, and policies to provide a highquality care for children; this is well defined in some countries like the United States and Canada. 1, 2 Pediatric emergency care has undergone considerable developments in recent years, and the use of the emergency departments as a regular source of health care has been increasing. The concept of pediatric emergency itself has changed and evolved over the years in the United States and in many other countries.
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Defining quality of care provided by European PEDs is an important step toward improving pediatric emergency care because it may be helpful in elaborating recommendations for the future provision of these services. The objective of the present study was to examine determinants of quality of care provided by European PEDs.
METHODS
An electronic questionnaire was sent to European pediatric emergency department directors through the Research in pediatric emergency medicine (REPEM) network of European society for emergency medicine (EuSEM). 11, 12 The questionnaire was sent through REPEM members to various emergency departments, all of whom are members of EuSEM. The survey did not include countries with no representation in EuSEM.
Based on expert opinion (REPEM members), a 28-point questionnaire was designed to include description of 3 category components (Table 1): 1. Institution's pediatric inpatient capabilities, 2. Scope of services, 3. Medical staff education and structure.
The questionnaire was designed and written in English and was approved by the REPEM steering committee.
Data were analyzed using SPSS software 14.0 for Windows.
RESULTS
Sixty-eight questionnaires were electronically collected between January 7th and March 9th, 2007. Three questionnaires were excluded from the study because of insufficient (Tables 2 and 3 ). The forms were collected through the Internet. Among the 65 medical facilities surveyed, 53 tertiary medical centers were identified. These 53 questionnaires were collected from the following 14 countries: Belgium (3 medical centers), France (8), Germany (3), Hungary (1), Israel (2), Italy (4), Norway (1), Portugal (1), Saudi Arabia (2), Spain (8), Sweden (1), Switzerland (2), Turkey (12), United Kingdom (5). Forty-eight of the 53 questionnaires were also verified by phone or by email.
In 2006, 1,748,313 patients were admitted to the 53 tertiary medical centers. The definition of age of admission to the PED ranged between 13 and 18 years, Most of the tertiary PEDs admit patients over 14 years (40, 75.5%). About 84.9% of the tertiary centers are affiliated to a University, in 96.2% of them, there is an in-patient pediatric department, and 96.2% have a designated pediatric emergency department (in 86.8% the PED is separated from the adult ED). About 71.7% of the tertiary centers have pediatric trauma service (50.9% have a designated pediatric trauma department or unit), and 90.6% have a pediatric intensive care unit. Most of the PEDs in these centers have a designated waiting room (96.2%), a designated procedures room (96.2%), and a resuscitation room (96.2%). Most departments have a designated observation room and a triage room (84.9% and 69.8% respectively). About 58.5% of the PEDs in tertiary centers use computerized patient tracking systems.
A description of the scope of services is presented in Table 2 .
A description of physician's staffing and training is presented in Table 3 .
DISCUSSION
The major finding of our study is that the basic structure and the availability of pediatric emergency services in tertiary European centers appear to be similar to the services provided in the US. 9 However, some of the specific services provided by the PED, and especially, the training level of the medical staff may not be optimal. We examined 3 aspects of services which we believe reflect quality of care: triage, availability of social service and the practice of procedural sedation. Triage is a crucial step in ED functioning, particularly with the tendency for increased ED use and overcrowding. Our survey shows that most surveyed PEDs are using triage guidelines. We were surprised to find that social service was not available in 17% of the departments. This is an important and worrying finding suggesting that implementing social services into European PEDs is highly important.
The recognition and alleviation of pain is increasingly recognized as a key element of high-quality patient care. Some studies have repeatedly shown deficiencies in emergency department pain assessment and management, particularly in children. 13Y17 In our study, we found that in most tertiary PEDs, procedural sedation is practiced to the level of mild to moderate sedation; it probably reflects the provision of an adequate care in these departments. However, 7.5% of the surveyed centers had no procedural sedation available in the ED, and in 20% of the departments, deep level of sedation is not provided by the PED staff.
A major finding of our study is that the level of training in the field of pediatric emergency medicine (PEM) may be inappropriate. In the US, in 2002, 34.3% of all emergency departments with a separated pediatric ward had boardcertified attending PEM physician available. 9 The number of board-certified pediatric emergency physicians in the US has probably increased dramatically over the last few years. Our survey shows that most PED directors in Europe are pediatricians, only 24% received formal training in pediatric emergency medicine. This is probably due to the lower level of development of PEM in most European countries compared with countries such as the United States or Canada. Surprisingly, some directors did not even attend a pediatric emergency life support course (11%) and 1 director was not a pediatrician and did not have a formal training in PEM. It also apparent that most European PEDs are staffed by pediatricians and pediatric residents; in 17% of the departments, there is no full coverage by an attending pediatrician or PEM-trained physician. Twenty-four-hour 7-day coverage by residents without the presence of experienced personnel is a disturbing finding. The progress that has recently occurred in some countries (affiliated to EuSEM) by establishing formal PEM training programs, 18Y20 and the development of the pediatric emergency medicine section within EuSEM lead us to believe that there will be favorable changes in this situation over the coming years.
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The pediatric age range was found to be variable. In a considerable number of departments, the adolescent patient is not attended in the departments offering pediatric emergency care.
Our study has certain limitations. The sample is relatively small, only 53 tertiary PEDs were included. Furthermore, the tool we used could have included more data. Taking into account the language barrier, and the limited access we had to PEDs directors in various countries, had we used a more complex tool would have led us to more incomplete questionnaires.
The study may have a selection bias because only countries affiliated to EuSEM were included. Our survey may not be representative of all the European pediatric emergency facilities as many countries are not represented in the survey. Furthermore, the countries are not equally presented in our survey (number of medical centers per country). It is also noteworthy that some countries do not belong to the European Union (Turkey, Norway, Switzerland, Saudi Arabia, and Israel).
Our study focuses mainly on only 3 determinants of quality of care (triage, availability of social services, and the practice of procedural sedation) and on medical staff education and structure. We did not study many other important aspects of pediatric emergency medicine such as the level of trauma care or inter-hospital transfer. In addition, we did not collect data on the professional background of the nursing staff or on medical staff's postgraduate teaching and training or on research activity carried out in the surveyed PEDs. More prospective cohort studies are necessary to determine the quality of pediatric emergency care provided in various European countries.
Our pilot study reflects an urgent need for a structured development of the speciality of pediatric emergency medicine in Europe.
